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I. Real Party in Interest 

FSI International, Inc., the assignee of record, is the real party in interest. 
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II. Related Appeals and Interferences 
There are no related appeals or interferences. 
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III. Status of Claims 

Claims 16-31 have been canceled. 
Claims 1-15 are pending. 

Claims 1-8 stand rejected under 35 U.S.C. §102 (e) as being anticipated by Mekias (U.S. 
Pub. No. 2003/0075555). 

Claims 9-15 stand rejected under 35 U.S.C. § 103(a) as being impatentable over 
DeSimone et al. (U.S. Pat. No. 6,383,289) in view of Hayes et al. (U.S. Pat. No. 6,494,953). 

All of these rejections of claims 1-15 are appealed. 
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rv. status of Amendments 

The status of amendments filed subsequent to final rejection is discussed below. 

A. Claim 24 was amended and claim 30 was canceled in the Amendment After Final 
Office Action filed on April 3, 2006. Claim 24 was amended to incorporate the subject matter of 
dependent claim 30 and to clarify claim language. Per the Advisory Action mailed April 20, 
2006, these amendments were not entered. 

B. Claims 24-27, 30, and 31 were canceled in the Second Amendment After Final Office 
Action filed on May 3, 2006. Per the Advisory Action mailed May 12, 2006, these amendments 
were entered. 
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V. Summary of Claimed Subject Matter 
Note: the parenthetical citations below refer to the Applicants* specification. 

Independent Claim 1 

Claim 1 is directed to a spin-coating system including, inter alia, a control feature recited 
as "a pressure sensor that measures pressxure of the process solution in the dispense line at a time 
related to a step of dispensing the process solution, to control timing of a subsequent spin-coating 
process step " (see, e.g., page 12, lines 12-20)(underlining added for emphasis). As featured in 
dependent claim 4, a preferred time related to a step of dispensing a process solution includes a 
beginning or end of process solution being dispensed from the dispenser (see, e.g., page 12, lines 
16-19). For example, the end of photoresist solution dispense as determined by measuring the 
pressure of the photoresist solution can be used to control the timing of a subsequent spin- 
coating process step such as, e.g., moving a dispenser and/or changing the turntable spin speed 
(e.g., changing the spin speed to casting speed) (see, e.g., page 29, lines 1-25 and page 30, lines 
25-31). 



Independent Claim 9 

Claim 9 is directed to a spin-coating system including, inter alia, a control feature recited 
as "a process control system that controls application of the process solution to the substrate, the 
process control system being programmed to interrupt serial control to execute a process 
command" (see, e.g., page 12, lines 21-29)(underlining added for emphasis). 

Advantageously, interrupting serial process control to execute a spin-coating process 
command according to claim 9 can reduce or eliminate variations in timing associated with serial 
process control (see, e.g., page 5, lines 5-15). Serial process control can introduce timing 
variations because process parameters are addressed sequentially through a series of subroutines 
in a predetermined, fixed fashion (see, e.g., page 6, lines 24-26). For example, serial process 
control may be addressing other subroutines when solution dispense ends and, therefore, does 
not execute a process command subsequent to dispense (e.g. change tumtable spin speed) until 
the other subroutines have been addressed (see, e.g., page 7, lines 7-22). Such variation in 
timing associated with the execution of process conraiands using serial process control can cause 
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significant variations in, e.g., thickness and uniformity of process solution coating, and line- 
width repeatability (see, e.g., page 7, line 23 to page 8, line 3). 
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VI. Grounds of Rejection to be Reviewed on Appeal 

A. A first issue on appeal concerns whether claims 1-8 are novel under 35 U.S.C. 
§ 102(e) over Mekias. 



B. A second issue on appeal concerns whether claims 9-15 are patentable under 35 U.S.C. 
§ 1 03(a) over DeSimone et al. in view of Hayes et al. 
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VII. Argument 

A, Claims 1-8 are novel under 35 U.S.C, S102 (e) over Mekias> 

Claims 1-8 are novel over Mekias because Mekias does not teach each and every element 
of claim 1. For example, Mekias does not teach the control feature recited in claim 1. 

MPEP 2131 properly indicates that to anticipate a claim, the reference must teach each 
and every element as set forth in the claim. 

As mentioned in the Summary of Claimed Subject Matter, the control feature of claim 1 
includes a pressure sensor that measures the pressure of a process solution in the dispense line at 
a time related to a step of dispensing the process solution, to control timing of a subsequent spin- 
coating process step. For example, the end of photoresist solution dispense as determined by 
measuring the pressure of the photoresist solution can be used to control the timing of a 
subsequent spin-coating process step such as, e.g., moving a dispenser and/or changing the 
turntable spin speed (e.g., changing the spin speed to casting speed) (see the specification at, e.g., 
page 29, lines 1-25 and page 30, lines 25-31). 

Mekias does not teach a spin-coating system that includes a pressure sensor that measures 
the pressure of a process solution in a dispense line at time related to solution dispense to control 
the timing of a subsequent spin-coating process step . 

The Mekias reference relates to a high precision fluid dispensing apparatus, i.e., a high 
precision pump (see Mekias at, e.g., paragraphs 0001 and 0005). Applicants note their 
familiarity with the Mekias reference as the Mekias reference is assigned to the same assignee of 
the present patent application (Assignee is FSI Intemational, Inc.). 

Mekias discloses pressure sensors and that such pressure sensors can measure the 
pressure of a process fluid to control the process fluid pressure in the Mekias pump via feedback 
control (see Mekias at paragraph 0023). Feedback control is well-known to involve measuring 
an output parameter of a process (e.g., fluid pressure), comparing the measured value to an 
expected value, making a decision based on the comparison, and, depending on the decision, 
actuating a device to control the input process parameter (e.g., fluid pressure) (see, e.g., 
Ogunnaike et al., Process Dynamics, Modeling, and Control, at pages 17 and 18 (1994) (copy 
enclosed )). 
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So, using pressure sensors for feedback control of process fluid pressure according to 
Mekias would involve measuring the process fluid pressure at an "output" point, comparing the 
measured process fluid pressure to an expected process fluid pressure, and making a decision 
based on the comparison. Depending on the decision made, a device at an "input" point may be 
actuated to control the process fluid pressure , not necessarily to control the timing of a 
subsequent spin-coating process step , as claimed. 

Accordingly, it is respectfully requested that the rejection of claims 1-8 under 35 U.S.C. 
§102 (e) as being anticipated by Mekias, be withdrawn. 

B. Claims 9-15 are patentable under 35 U>S>C, S103(a) over DeSimone et aL in view of 
Haves et al. 

Claims 9-15 are patentable over DeSimone et al. in view of Hayes et al. because 
DeSimone et al. in view of Hayes et al. does not establish a prima facie case of obviousness. For 
example, Desimone et al. and Hayes et al., alone or in combination, do not teach, motivate, or 
suggest the control feature of independent claim 9. 

MPEP 2143 properly indicates that: 

To establish a prima facie case of obviousness. . . the prior art reference (or 
references when combined) must teach or suggest all the claim limitations. 

And MPEP 2142 properly indicates that: 

The examiner bears the initial burden of factually supporting any prima facie 
conclusion of obviousness. 

As mentioned in the Summary of Claimed Subject Matter, the control feature of claim 9 
recites a "a process control system that controls application of the process solution to the 
substrate, the process control system being programmed to interrupt serial control to execute a 
process command " (underlining added for emphasis). This control feature of claim 9 is 
considered unique and advantageous in that it can reduce or eliminate variations in timing 
associated with serial process control used to control application of a process solution (see the 
specification at, e.g., page 5, lines 5-15). For example, serial process control may be addressing 
other subroutines when a solution dispense ends and, therefore, does not execute a process 
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command subsequent to dispense (e.g. change turntable spin speed) until the other subroutines 
have been addressed (see, e.g., page 7, lines 7-22). 

DeSimone et al. fail to teach a process control system that includes interrupting serial 
control to execute a process command , especially in the context of controlling the application of 
a process solution. DeSimone et al. disclose that their process liquid, carbon dioxide liquid, is in 
fluid communication with dispenser 17 and is merely "under control of valve 32." (See 
DeSimone et al. at col. 3, lines 13-18, and col. 5, lines 9-20). DeSimone et al. also disclose that 
the shape or rate of the carbon dioxide liquid can be controlled by modifying nozzle 19 (see 
DeSimone et al. at col. 3, lines 41-58). However, DeSimone et al. do not disclose controlling 
application of the carbon dioxide liqud using serial process control, much less using the unique 
control feature of interrupting serial control to execute a process command, as claimed. 

It is noted that the Office Action cites to the following passage in DeSimone et al. with 

respect to the control of the application of a process solution to a substrate: 

The fluid barricade, robotic arm, grasping member, and shuttle cars may be driven 
by standard drive techniques and the operation thereof coordinated with a 
controller, such as a programmable computer, in accordance with standard 
techniques. (See DeSimone et al. at coL 6, lines 21-26) (See also page 4 of the 
Office Action mailed August 30, 2005, and page 5 of the Office Action mailed 
February 3, 2006). 

However, concluding that this passage in DeSimone et al. relates to the control of the 
appUcation of a process solution to a substrate is based on a misunderstanding of DeSimone et al. 

The Office Action misconstrues what items DeSimone et al. disclose as being controlled 
with a programmable computer. Contrary to the position of the Office Action, the above passage 
of DeSimone et al. does not describe controlling appUcation of carbon dioxide hquid or anv other 
process solution . The above passage in DeSimone et al. discusses how the "fluid barricade, 
robotic arm, grasping member, and shuttle cars" can be controlled. 

Accordingly, concluding that DeSimone et al. necessarily teaches the unique control 
feature of claim 9 is factually unsupported in the record and, therefore, cannot support a 
conclusion of obviousness. 

DeSimone et al. fail to suggest or motivate the control feature of claim 9. Indeed, 
DeSimone et al. fail to disclose controlling the application of a process solution with even serial 
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process control (discussed above). So, there is no motivation or suggestion to interrupt serial 
control to execute a process command especially when serial process control is not even 
disclosed as being used with respect to the dispensing of carbon dioxide liquid. 

The secondary reference, Hayes et al, fails to cure the deficiencies of the DeSimone et al. 
reference. That is, Hayes et al. fail to teach, motivate, or suggest a process control system that 
controls application of a process solution and includes interrupting serial control to execute a 
process conmiand . Hayes et al. do not even mention controlling the application of a process 
solution using serial process control. Indeed, the Office Action merely relied on the Hayes et al. 
reference for disclosing a nozzle that was moveable between a dispense position and a non- 
dispense position (see page 4 of the Office Action mailed August 30, 2005). 

Accordingly, it is respectfiiUy requested that the rejection of claims 9-15 under 35 U.S.C. 
§ 103(a) as being unpatentable over DeSimone et al. in view of Hayes et al., be withdrawn. 

In view of these remarks, it is respectfully submitted that pending claims 1-15 are in 
condition for allowance. 




Paul John PariMs, Reg. No. 54,358 
Customer Number 33072 

Phone: 651-275-9831 
Facsimile: 651-351-2954 
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VIII. Appendix - Claims 

1 . (original) A spin-coating system comprising a supply of process solution in fluid 
communication with a dispenser through a dispense line, and a pressure sensor that measures 
pressure of the process solution in the dispense line at a time related to a step of dispensing the 
process solution, to control timing of a subsequent spin-coating process step. 

2. (original) The system of claim 1 wherein the pressure sensor comprises a pressure 
transducer. 

3. (original) The system of claim 1 comprising a dispense valve between the supply of process 
solution and the dispenser, and the pressure sensor is between the dispense valve and the 
dispenser. 

4. (original) The system of claim 1 wherein the pressure sensor detects a beginning or end of 
process solution being dispensed from the dispenser. 

5. (original) The system of claim 1 further comprising a control system for controlling a spin- 
coating process, wherein the pressure sensor detects a beginning or end of process solution 
dispense from the dispenser, and the pressure sensor sends a signal to the control system at a 
detected beginning or at a detected end of process solution dispense. 

6. (original) The system of claim 5 wherein the process solution is a photoresist solution and 
the pressure sensor signals the control system at a detected end of photoresist solution dispense. 

7. (original) The system of claim 5 wherein the process solution is a developer solution and the 
control pressure sensor signals the control system at a detected start of developer solution 
dispense. 

8. (original) The system of claim 1 wherein the process solution is selected from the group 
consisting of a photoresist, a developer, a solvent, and deionized water. 
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9. (original) A spin-coating system comprising: 

a turntable to support and rotate a substrate; 

a dispenser moveable between a dispensing position and a non-dispensing 

position; 

a supply of process solution in fluid commimication with the dispenser through a 

dispense line; 

a pressure sensor that measures pressure of the process solution; 

a process control system that controls application of the process solution to the 
substrate, the process control system being programmed to interrupt serial control to execute a 
process command. 

10. (previously presented) The system of claim 9 wherein 

the system comprises a dispense valve between the supply of process solution and 
the dispenser, 

the pressure sensor measures pressure of the process solution in the dispense line, 

and 

the pressure sensor is between the dispense valve and the dispenser. 

1 1 . (original) The system of claim 9 wherein the process solution is chosen from the group 
consisting of a photoresist solution and a developer solution. 

12. (original) The system of claim 9 wherein the pressure sensor sends a signal to the control 
system at the beginning or the end of dispense of the process solution, and the control system 
interrupts control of the process. 

13. (original) The system of claim 12 wherein the process solution is a photoresist solution and 
the pressure sensor sends a signal to the control system at an end of photoresist solution 
dispense. 
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14. (original) The system of claim 12 wherein the process solution is a developer solution and 
the pressure sensor sends a signal to the control system at the start of developer solution 
dispense. 

15. (original) The system of claim 9 wherein the process solution is selected from the group 
consisting of a photoresist, a developer, deionized water, and a solvent. 



16-31. (canceled) 
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IX. Appendix - Evidence 

Attached hereto is a copy of four (4) pages of Ogunnaike et al.. Process Dynamics, 
Modeling, and Control (1994). A copy these pages of the Ogunnaike et al, reference was entered 
in the record with Applicants' previous Reply to illustrate what feedback control is and that 
feedback control is well-known (see pages 7 and 8 of Applicants' Reply filed April 3, 2006). 
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CHAP 1 INTRODUCTORY CONCEPTS OF PROCESS CONTROL . 1 7 

control valves (usually pneumatic, i.e., they are air-driven), and they occur in 
var ous shapes sizes, and have several modes of specific opera ion. Some 
othrexampies of final control elements include: variable speed fans, pumps, 
and compressors; conveyors; and relay switches. 

Other Hardware Elements 

m transmitting information back and forth between the process and the 
controUeT the need to convert one type of signal to another type is often 
?i.hlP For example it will be necessary to convert the electrical signa 
T:ZneLol Z:^^^er\o a pneumatic si^al needed to operate a control 
valve T^e devices used for such signal transformations are called transduce s 
Ind as will be further discussed in Chapter 2, various types are available for 

^"ir l^f c^mtur cfn^l applications, it is necessary to have devices 
known ;s°na/ag^a-dzg.t./ (A/D) and di^Ual-to-analog (D/A converjers- 
because as will be elaborated further in Chapter 2, while the rest of 
J.e con?ol system operates on analog signals (electric voltage or pneumatic 
pressure), the computer operates dtgitally, giving out and receivmg on y 
b na V numbers. A/D converters make the process information available in 
Xni-^e form to the computer, while the D/A converters make the 
computer commands accessible to the process. 

1.4.2 Control System Configuration 

Depending primarily upon the structure of the decision-making process in 
fetation t? the informafion-gathering and decision-implementation ends, a 
process control system can be configured in several different ways. Let us 
introduce some of the most common configurations. 

Feedback Control 

The control system illustrated in Figure 1.12 operates by /eedmg P-f^; .^^P"! 
mformation bacfc to the controller. Decisions based on such fed back 

orluon is hen implemented on the process. This is known as a feedback 
Ton rTTucture, and it is one of the simplest, and by far the -ost common 
control structures employed in chemical process control. It was mtroduced for 
the furnace example in Figure 1.6(a). 

DISTURBANCE 
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Final Control^ i 
Element | 
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-Transmitter 
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• INFORMATION 



Figure 1.12. The feedback control configuration. 
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Figure 1.13. The feedfoward control configuration. 



m 



It is important to point out the intuitively appealing nature of this control 
structure. Observe that it makes use of current information about the output of 
the process to determine what action to take in regulating process behavior. 
We must note, however, that with such a structure, the effect of any disturbance 
entering the process must first be registered by the process as an upset in its 
output before corrective control action can be taken; i.e., controller decisions are 
taken "after the fact." 

Feedforward Control 

In Figure 1.13 we have a situation in which it is information about an incoming 
disturbance that gets directly communicated to the controller instead of actual 
system output information. With this configuration, the controller decision is 
taken before the process is affected by the incoming disturbance. This is the 
feedforward control structure (compare with Figure 1.12) since the controller 
decision is based on information that is being "fed forward." As we shall see 
later, feedforward control has proved indispensable in dealing with certain 
process control problems. 

The main feature of the feedforward configuration is the choice of 
measuring the disturbance variable rather than the output variable that we 
desire to regulate. The potential advantage of this strategy has already been 
noted. Further reflection on this strategy will, however, also reveal a 
potential drawback: the controller has no information about the conditions 
existing at the process output, the actual process variable we are concerned 
about regulating. 

Thus the controller detects the entrance of disturbances and before the 
process is upset attempts to compensate for their effects somehow (typically 
based on an imperfect process model); however, the controller is unable to 
determine the accuracy of this compensation, since this strategy does not call 
for a measurement of the process output. This is often a significant 
disadvantage as was noted in Section 1.2. 

Open-Loop Control 

When, as shown in Figure 1.14, the controller decision is not based upon any 
measurement information gathered from any part of the process, but upon some 
sort of internally generated strategy, we have an open-loop control structure. 
This is because the controller makes decisions without the advantage of 
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X. Appendix - Related Proceedings 



None. 
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